Introduction
The widespread occurrence of bronchopulmonary diseases, their growth in recent decades makes it necessary for a wider introduction of methods for studying the respiratory system [6, 11, 12] . There are many factors in Ukraine and in other countries of the modern world (tobacco smoking, harmful working conditions, ecological situation, infectious diseases of the respiratory system, congenital anomalies of the lungs, etc.) that affect the reduction of the elasticity of the lungs, reduce the bronchial patency and strength of the respiratory muscles, which respectively affects the parameters of external respiration [4, 19] .
Early detection of violations of respiratory biomechanics, dynamic observation of patients, the choice of treatment methods that best fit established violations, provide modern effective therapy. The widespread introduction of computerized devices, the rejection of the use of simple mechanical devices in recent years have both positive and negative sides. Sometimes there is the effect of a "black box" when the one who conducts a diagnostic study and evaluates its results does not fully understand their diagnostic value. This situation arises in cases where the researcher does not take into account age, gender, constitution, bad habits, occupation of certain sports, lifestyle and other factors. This inevitably devaluates the study, leads to gross diagnostic and tactical errors, which are often observed in scientific and practical research [21] .
Spirometry is the most common method of diagnosing the functional state of the lungs, as well as the detection of respiratory diseases [5, 8, 9] . Spirometry is a gold standard for the diagnosis of chronic obstructive pulmonary diseases [14] , which worldwide have high prevalence, morbidity and mortality and create significant health problems [13] .
Unlike laboratory tests that have fixed indicators of norm in young men and young women of a particular population, for spirometry, such indicators have been poorly studied [7] . Therefore, the establishment of standard parameters of spirography (volumetric, velocity and pulmonary ventilation) in healthy young men and young women within the juvenile period of ontogenesis is extremely important.
The purpose of the work is to establish the age-old peculiarities of the spirographic indexes of practically healthy young men and women within the juvenile period of ontogenesis.
Materials and methods
Together with the team of performers of the planned general-university scientific theme "Development of normative criteria of health of various age and sex groups", on the basis of the research center of the National Pirogov Memorial Medical University, Vinnytsya as a result of a comprehensive survey were selected adolescence, practically healthy young men and young women, urban population, who in the third generation live in the Podillia region of Ukraine.
The spirographic study was conducted according to the generally accepted methodology of the American Thoracic Society, adopted in 1994 [3] on the device Medgraphics Pulmonary Function System 1070 series.
A spirographic study of 141 young women was conducted, of which: 16 years old -32; 17 years old -29; 18 years old -27; 19 years old -25; 20 years old -28 people; and 154 young men among them: 17-year-olds -28; 18 years old -37; 19 years old -27; 20 years old -32; 21-yearold 30 people.
The analysis of the obtained results was carried out with the help of the license program "Statistica 5.5" using nonparametric methods of estimating the indicators.
Results
It was established that the vital capacity of lungs in 16-year-old young women is 3.813 ± 0.687 L, at 17 years old -3.980 ± 0.762 L, at 18 years old -4.011 ± 0.536 L, at 19 years -4.130 ± 0.628 L, in 20-year-olds -4.305 ± 0.675 L. The value of this spirographic index is significantly higher in 20-year-old young women than in 16- Indicator of volume exhaust velocity, corresponding to 75% of the forced vital capacity in 16-year-old young women, The rate of forced inhalation flow, which is 50% of exhalation from the forced vital capacity in 16-year-old young women, is 2.284 ± 0.573 L/s, at 17 years of age -2.265 ± 0.856 L/s, at 18 years of age -2.374 ± 1.000 L/s, at 19 years -2.412 ± 0.812 L/s, at 20 years -2.557 ± 0.869 L/s. The value of this spirographic index is significantly higher only in 19-year-old young women compared with 16-year-olds (p <0.05) females.
The rate of one-second volume of forced exhalation in 16-year-old young women is 3.159 ± 0.556 L, at 17 years old -3.214 ± 0.510 L, at 18 years old -3.204 ± 0.604 L, at 19 years -3.432 ± 0.688 L, at 20 years -3.551 ± 0.682 L. The value of this spirographic index is statistically significantly higher in 20-year-old young women than in 16-year-olds (p <0.05), 17-year-olds (p <0.05), and 18-year-olds (p <0.05) females.
The Tiffeneau-Pinelli index for 16-year-old young women is 89.24 ± 7.90%, at the age of 17 -86.85 ± 7.14%, at 18-year-olds -86.81 ± 7.68%, at 19-year-olds -87.82 ± 7.46%, at the age of 20 -87.68 ± 10.87%. The true differences of this spirographic index within the juvenile period of ontogenesis in young women have not been established.
It The Tiffeneau-Pinelli index of 17-year-old young men is 86.47 ± 6.32%, at 18-year-olds -86.39 ± 5.20%, at 19-yearolds -83.53 ± 8.39%, at age 20 -85.22 ± 5.32%, at age 21 -84.10 ± 6.93%. Significant differences of this spirographic index within the juvenile period of ontogeny in young men have not been established.
Discussion
The juvenile period of ontogenesis is marked by an uneven progressive increase in a number of morphofunctional indicators of the body [16] . Parameters of the respiratory system are not an exception to this regularity. The identified racial and population differences in the parameters of external respiration make relevant searches for normative indicators for the inhabitants of certain regions. But, unfortunately, data on the characteristics of external respiration indices in practically healthy persons within the youth period of ontogenesis does not exist at the representatives of the Podillia ethno-territorial region. Namely representatives of a separate population with a certain amplitude of acclimatization opportunities and inherited adaptation opportunities should take a prominent position in medical biology forecasting. To assess the health of an individual, it is necessary to have an idea of those indicators that can be considered normal for it as a representative of a specific ethno-social population, which is adapted to a certain complex of exogenous factors. This is especially relevant for the Ukrainian population, as the result of the demographic crisis of the twentieth century, environmental degradation, which is characteristic of many regions of the country, has created conditions that can affect the basic characteristics of the human population [2] . The results of scientific research by Tymchenko O. I. and others [22] suggest that the population of Ukraine is not adapted to the conditions of existence. Therefore, it once again emphasizes the urgent need to study the peculiarities of the morpho-functional parameters of the body, in particular the parameters of external respiration, in practically healthy persons of the Ukrainian ethnic group living on a separate territory of Ukraine -Podillia.
As a result of our study, it was found that most spirometric indicators in young women and young men have positive growth dynamics within the juvenile period of ontogenesis. Thus, the vital capacity of lungs in 16-year-old young women has the smallest value, at 20-year-olds -the largest. In young men of 17 years, the lifetime capacity of lungs is significantly lower than in young men of the 20 and 21 years. Thus, the progressive age-related increase of this indicator occurs in the second half of the youth period of ontogenesis: in the female population of 19-20 years, in young men from 20-21 years.
The rate of forced vital capacity is the volume of air that can escape from the lungs with forced exhalation after a maximum inhalation and in the normal range of 70-80% of the lung capacity. We found that the progressive age-related increase in this indicator in young women was observed in the last 2 years of the youthful period of ontogenesis (from 19-20 years). In young men, an increase in forced vital capacity is observed at the end of the youthful period of ontogenesis, only from the age of 21.
The results obtained by us do not contradict the conclusions made by Alfrayh A. et al. [1] that the indicators of forced vital capacity increase with age in juvenile men and women.
We found that in young women the indicator of forced capacity of the lungs on the inspiration in the 16 and 17-year-old practically does not differ, in 18-year-old young women it is slightly larger, and in 19 years the greatest value of this indicator is observed. In males within the juvenile period, there are no significant differences in the ontogenesis in the size of this spirographic index.
In young men, there was a significant progressive increase in the rate of maximum random ventilation throughout the juvenile period of ontogeny, and in young women, this indicator is significantly increased only at the end of the juvenile period of ontogenesis (from 20 years).
The indicator of volume expiratory rate, correspondingly, in 25% of the forced vital capacity, has a progressive age increase in female subjects in the second half of the youth period of ontogenesis (from 19-20 years), and in males only at the end of this period of ontogenesis (at 21 year).
It is established that the indicator of volume exhalation velocity, correspondingly, in 50% of the forced vital capacity, has significantly higher values for young women at the end of the juvenile period of ontogenesis (from 19-20 years). Significant differences in young men of this spirographic index within the juvenile period of ontogenesis have not been established.
In young women, at the beginning of the youthful period of ontogeny, the progressive age dynamics of the volume expiratory rate indicator, respectively, in 75% of the forced vital capacity, is not observed, only in 20 years we observed a rapid increase of this indicator. It is established that this spirometric index has no progressive age dynamics in young men, it is significantly lower among young men in the middle of the youthful period of ontogenesis (19 years of age compared with 18-year-old young men).
It was established that the indicator of volume exhalation velocity from 75% to 85% of exhalation from forced vital capacity in the female population only in the last year of the youth period of ontogenesis has a rapid progressive age increase, in persons 16 -19 years the value of this indicator did not differ significantly. Significant differences of this spirographic index within the juvenile period of ontogeny in young men have not been established.
Thus, the positive age dynamics of the volume velocity of exhalation on different segments of the bronchopulmonary segment is established, indicating the absence of peripheral obstruction in bronchi of different diameters. Research results of scientists [17] also indicate that the determination of the average expiration flow (FEF 25-75%) is a useful tool for clinical and epidemiological studies of pediatric bronchial asthma.
We have found that the average expiratory flow rate of young women in the last 2 years of the youth period is significantly higher than that of the female sex of younger age groups. Statistically significant differences of this spirographic index within the juvenile period of ontogeny in young men have not been established.
It was found that the maximum peak exhalation rate only in 20-year-old young women is significantly higher compared to 19-year-old female subjects. Progressive age increase of the index of maximum peak exhalation in young men is observed in the second half of the youthful period of ontogenesis (20-21 years).
Significant differences in the rate of inspiration within the juvenile period of ontogenesis in young men and young women have not been established.
The progressive age increasing in young women of the residual exhalation volume at the end of the youthful period of ontogenesis (in 19 and 20 years) was determined. In young men, this indicator is rapidly increasing at 21, and in previous years of this age interval only a gradual increase in the residual volume of exhalation is noted.
We have established a moderate increase with the age of the value of the indicator of forced inspiratory flow, which is 50% of the exhalation from the forced vital capacity, but the reliable difference is detected only when comparing its value in 19-year-old young women with 16-year-old. Statistically significant differences of this spirographic index within the juvenile period of ontogeny in young men are not defined.
It was established that the rate of one-second volume of forced exhalation in young women moderately increases in the period from 16 to 20 years, but only in the last year of the youthful period of ontogenesis, the value of this indicator was significantly more significant compared with the 16-year-olds, 17-year-olds and 18-years-old females. Progressive age-related increase in one-second volume of forced exhalation in young men is observed at the end of the youthful period of ontogenesis (21 years). Studying features of a one-second volume of forced exhalation Alfrayh A. et al. [1] found that this indicator increases from 6 to 18 years in males and females.
True differences in the Tiffeneau-Pinelli index within the juvenile period of ontogenesis in young women and young men are not established.
The age dynamics of spirometric indices scientists [5] explain by an increase in the strength of the respiratory muscles, in particular the forces of the intercostal muscles, as well as the increase in the elasticity of the lungs. These changes contribute to the improvement of functional parameters that are determined during spirometry. It has been proved that there is a direct relationship between the amount of forced exhalation volume for 1 second (FEV1), forced vital capacity of the lungs (FVC) and the mean expiratory flow (FEF 25-75%) with age, length and body weight [10] . In addition, a higher body mass index had a positive effect on the value of forced exhalation volume for 1 second (FEV1) and forced vital capacity (FVC) in the direction of their increase [15, 18, 20] . Thus, anthropometric indices are strong determinants of lung function change.
Conclusions
1. In young women the progressive age dynamics of the following spirometric indicators is set: vital capacity, forced vital capacity, forced capacity of the lungs on the inspiration, volume of exhalation velocity, respectively, in 25% and 50% of the forced vital capacity, the average flow of exhalation, residual volume of exhalation and forced inflow, which is 50% of exhalation from the forced vital capacity. In the last year of the youthful period of ontogenesis in female subjects, the maximum arbitrary ventilation of lungs is increased, the expiratory volume is 75%, and from 75% to 85% of exhalation from the forced vital capacity, the one-second volume of forced exhalation and maximum peak flow exhale 2. In young men found that the vital capacity, the maximum arbitrary ventilation of the lungs and the maximum peak flow of exhalation increased within the juvenile period of ontogenesis. And increase in forced vital capacity, volumetric exhalation velocity, respectively, in 25% of the forced vital capacity, residual exhalation volume, one-second volume of forced exhalation was observed at the end of the youthful period of ontogenesis, only from 21 years.
